RNAi-induced gene silencing by local electroporation in targeting brain region.
Genetic manipulation for "knockout" (KO) is a useful tool for characterizing a target gene. However, its shortcomings that need to be overcome hinder its easy and ready usage in ordinary laboratories. Here we describe a knockdown technique termed the RNA interference (RNAi)-induced gene silencing by local electroporation (RISLE). Small interfering RNA (siRNA) introduction by electroporation into a specific brain region results in a marked reduction in the expression levels of both the mRNA and protein of the target genes such as GluR2 and Cox-1 without affecting the expression levels of proteins other than that of the target protein or causing pathological changes in the target tissues. The effective electrical pulses are relatively weak, consisting of a strong short pulse and a weak long pulse applied in tandem. RISLE can knock down a gene at the target region, for example, the visual cortex and the CA1 region of the hippocampus, without affecting other regions. Moreover, the knockdown models constructed using this technique have physiological functions consistent with previous findings, that is, glutamate release from presynaptic sites, long-term potentiation (LTP), and long-term depression (LTD). These results suggest that this technique is applicable and characterized by spatial flexibility, temporal accessibility, and ease of establishment of knockdown models. The intactness of the tissue subjected to RISLE is due to the weak electrical pulses applied and the limited area of gene silencing. Thus RISLE may be applicable to disease therapy in the future.